Experimental section
58.067 mmol) and tetrakis(triphenylphosphine)-palladium(0) (1.12 g, 0.968 mmol) were dissolved in 250 ml of 1,4-dioxane in a 500 ml roundbottom flask. The solution was stirred and refluxed for 24 h at 100℃. The resulting solution was extracted with deionized water and ethyl acetate. The organic layer was dried with MgSO 4 and then the solvent was removed by using rotary evaporator. The remained solid was recrystallized by dichloromethane and methanol and then purified by column chromatography using hexane and dichloromethane (5:1). The white solid was obtained and the yield was 1.9 g (57.33%) 1 672.28
Computational section

HOMO and LUMO energy levels
To estimate the highest occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO) energy levels of cHBC and F-cHBC molecules, spin-polarized density functional theory (DFT) calculations were conducted using the DMol3 module [5, 6] of the Materials Studio 2018. [7] The Becke's three-parameter hybrid exchange functional combined with the Lee-Yang-Parr correlation functional (B3LYP) [8, 9] was employed for describing the exchange-correlation potential of electrons. The DNP 4.4 basis set was used with a global orbital cutoff of 3.7 Å. The core electrons were explicitly treated as all electrons with relativistic effect. The long-range van der Waals interactions were corrected using the Grimme's method. [10] The self-consistent field calculation was performed with the fixed orbital occupancy, until the convergence criterion of 1.0 × 10 -6 was satisfied. The convergence criteria for geometry optimization were set to 1.0 × 10 -5 Ha for the maximum energy change, 0.002 Ha Å -1 for the maximum force, and 0.005 Å for the maximum displacement, respectively.
Crystal structure prediction
The computational polymorphism study of F-cHBC was carried out using the Polymorph module of the Materials Studio 2018. [7] Using the optimized structure of F-cHBC molecule as input, the ab initio prediction of polymorphs was performed sequentially in six steps (i.e., packing, clustering, geometry optimization, clustering, geometry optimization, and clustering).
In the packing step, the crystal structures belonging to a specific space group were sampled using Monte Carlo simulated annealing. The packing procedure was performed for 10 different space groups: P2 1 /c, ̅ , P2 1 2 1 2 1 , C2/c, P2 1 , Pbca, Pna2 1 , Cc, Pbcn, and C2. To achieve sufficiently wide sampling, we set the maximum temperature to 1.5 × 10 5 K, the minimum temperature to 300 K, the maximum number of steps to 500,000, the number of steps to accept before cooling to 100, the minimum move factor to 1.0 × 10 −50 , and the heating factor to 0.025. In the geometry optimization step, the lattice parameters and atomic positions were relaxed under crystallographic symmetry. The F-cHBC molecule was treated rigid body in the first geometry optimization step, while it was fully relaxed in the second geometry optimization step. The maximum number of steps was set to 10,000 and the convergence criteria were set to 2.0 × 10 −5 kcal mol −1 for the maximum energy change, 0.001 kcal mol −1 Å −1 for the maximum force, 0.001 GPa for the maximum stress, and 1.0 × 10 −5 Å for the maximum displacement. In the clustering step, many similar structures were grouped into clusters, and the lowest energy structure representing each cluster was filtered. The criterion of crystal similarity measure was set to 0.11, which was calculated based on a comparison of radial distribution functions with a cutoff distance of 7 Å and 140 bins. After the final clustering step, the space group symmetry of the predicted crystal structures was reanalyzed and the in-silico screening was carried out on the basis of XRD comparison. The interatomic interactions were described by COMPASS II force field [11] and calculated using the Ewald summation method. [12, 13] Monte Carlo simulation
To figure out the specific adsorption sites of Li-ions in the crystal structure of F-cHBC, Monte Carlo simulated annealing was performed using the Sorption module of Materials Studio 2018. [7] Based on the metropolis algorithm, the Monte Carlo simulated annealing was carried out with the maximum number of loading steps of 1.0 × 10 5 , the maximum number of production steps of 1.0 × 10 8 , and 40 annealing cycles. All simulations were repeated 5 times independently. The interatomic interactions were described by COMPASS II force field [11] with Mulliken [14] charges obtained by DFT calculations.
Density functional theory calculation
DFT calculations were performed using the CASTEP module [15] of the Materials Studio 2018. [7] The generalized gradient approximation with the Perdew-Burke-Ernzerhof (GGA-PBE) functional [16] was used to describe the exchange correlation potential of the electrons.
The interactions between ions and electrons were described by on-the-fly generated normconserving pseudopotentials. The plane-wave basis set with a cutoff energy of 840 eV was employed to expand the wave functions. The van der Waals interactions were corrected using Grimme's method. [10] The convergence criterion for self-consistent field calculation was set to 
